Regulation of rat granulosa cell differentiation by extracellular matrix produced by bovine corneal endothelial cells.
The effect of bovine corneal extracellular matrix (ECM) on gonadotropin-primed rat granulosa cells in vitro was studied by examining the following parameters: 1) rate of cell attachment to culture dishes; 2) modulation of cell morphology; 3) specific binding of [125I]human(h)CG to LH/hCG receptors; 4) cAMP response to hCG stimulation; and 5) basal and hCG stimulated progesterone production. Attachment of cells to culture dishes occurred significantly earlier on ECM, as compared with uncoated dishes (6 h vs. 24 h). Cells grown on ECM were epitheloid and organized in multilayer aggregates, closely resembling their organization in the intact wall of the ovarian follicle. In contrast, cultures on uncoated dishes grew as a monolayer of markedly flattened cells. A 2-fold increase in number of LH/hCG receptors occurred on ECM within 48 h, probably due to de novo synthesis. Scatchard analysis revealed no change in hormone affinity to the receptor during the culture period [association constant (Ka) = 2.5 X 10(10)M-1 for hCG]. Cells grown on ECM had a parallel increase in cAMP responsiveness to hCG stimulation. Cells grown in serum-free medium on ECM-coated dishes preserved only 50% of LH/hCG receptors and cAMP responsiveness after 48 h. Cells cultured on ECM showed a marked elevation in progesterone production even in the absence of gonadotropin stimulation, whereas cells grown on uncoated dishes almost completely lost their ability to produce progesterone both in the presence and absence of hCG. These results indicate that ECM plays a substantial role in the maintenance and further propagation of granulosa cell differentiation in vitro.